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Thesubtidalunderstoreyseaweedcommunitieswerestudiedalonga coastaldistanceof 104km aroundthe
CapePeninsula,whichis situatedin anoverlapregionbetweentwomarineprovincesandcharacterizedby a
considerabletemperaturegradient.Samplingwascarriedout at sixsites(4 to 10quadratspersite)around
theCapePeninsula.For eachof thequadrats,biomassof eachspecies,grazing,andenvironmentalvariables
suchastemperature,waveexposureandsandcoverweredetermined.Thedatawereanalysedusingcanonical
correspondenceanalysis(CCA) andtwowayindicatorspeciesanalysis(TWINSPAN). A totalof 142seaweed
taxawerefoundat thesixsites(21Chlorophyta,14Phaeophytand107Rhodophyta).The twosidesof the
Peninsulahavea verydifferentbiomass-compositionof Chlorophyta,Phaeophytaand Rhodophyta.The
biomassof Rhodophytain theAtlanticsitesismuchhigherthanin theBay,andthebiomassof Chlorophyta
is higherin FalseBaythanonthewestcoast.A changein tloristiccompositionof subtidalalgalcommunities
aroundtheCapePeninsulacan be observedand is principallyrelatedto seawatertemperatureand wave
exposure.Next to thesephysicalfactors,grazingis demonstratedto be importantin determiningspecies
composition.A lowerdegreeof waveexposuremightresultin a highernumberof grazersin FalseBay.The
occurrenceof a highercoverof encrustingcorallinesin theBay is probablya consequenceof thehigher
grazingpressure.DistinctcommunitytypescanberecognizedfromTWINSPAN andCCA.
Introduction
The CapePeninsulais situatedin an overlapregion
betweentheBenguelaMarineProvinceandtheAgul-
hasProvince(SouthAfrican westand southcoasts
respectively).This overlapis a regionof rapidtem-
peraturechangewherespeciesfrom bothprovinces
co-occur,andhasbeendesignatedthe'WesternOver-
lap' in the literature(Bolton and Anderson1997).
The intertidalseaweedcommunitiesin this overlap
region tend to show affinitieswith the Benguela
ratherthantheAgulhasregion,withtheexceptionof
thosein thewarmerregionsof thepartiallyenclosed
FalseBay(Fig. 1)whicharesimilarto geographically
distantsiteswith warmerseawatertemperaturere-
gimes(e.g.Kalk Bay)(BoltonandAnderson1990).
Therehavebeenfewstudiesworldwideof subtidal
algal communitiesin relation to environmental
factors.Mostof thestudieshowthatwaveexposure
(sometimesin relationto sedimentation)is themost
importantfactordeterminingthecommunitystruc-
turein space(ShepherdandWomersley1970,Ander-
sonandStegenga1989,Hily el al. 1992,Santos1993,
Airoldi el al. 1995,Schielel al. 1995,Airoldi andCi-
nelli 1997,Gorostiagael al. 1998).Otherimportant
environmentalfactorscan be light in relationto
depth (Shepherdand Womersley1970,Coppejans.
1980),or in relationto turbidity(Hily el al. 1992),
and substrateslope (Santos 1993).Other studies
showedlittlespatial variationin subtidalcommuni-
tieswhencomparedto intertidalones(NetoandTit-
tley 1995).Nam el al. (1996)found that seasonal
variationof communitystructure(intertidalandsub-
tidal)is primarilyaffectedbywatertemperature.
Little is knownon thetloristicsof subtidalalgal
communitiesin SouthAfrica.AndersonandStegenga
(1989)studiedsubtidalalgalcommunitiesat Bird Is-
land (EasternCape).Jackelman(1996)studiedthe
structureanddynamicsof thealgalunderstoreyin a
kelpcommunityatCapeHangklip(WesternCape).It
wasfoundthatthetwomajorenvironmentalfactors
explainingthebroadpatternsof compositionalvaria-
tion of the subtidal seaweedsweredepthand sand
cover,whilebioticfactorssuchasgrazingandcom-
petitionfor lightandspace,andabioticfactorssuch
as aspectof substrata,weremore importantat a
smallertemporaland spatialscaJe.Bolton el al.
(1991)discussedthetloristicaspectsof theseaweeds
of FalseBay.A well-documentedtloraexistsfor the
marinealgaeof thewestcoastof SouthAfrica(Steg-
engael al. 1997);this facilitatesidentificationand
gives the opportunityfor tloristic and ecological
studies.The authoritiesfor all the seaweedsmen-
tionedherearein thatpublication.
The BenguelaProvinceand theWesternOverlap
are characterizedby kelp bedswhereverthereare
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Fig. I. Studyarea.Location of the six sitesaroundthe
CapePeninsula(South Africa). I: Oudekraal,2: Kommet-
jie, 3:CapeofGoodHope,4:Bordjiesrif,5:SpaniardRock,
6:Glencairn.
rockysubstratain theshallowsubtidal.In thesouth-
ern BenguelaProvince (and WesternOverlap),
Eckloniamaximaformsextensivebeds'to depthsof
around8m (Fieldel al. 1980);Laminariapallidais,
mainlyon thewestcoast,dominantfrom 8 to 14m
(occurringto 20m).
There is a strong seawatertemperaturegradient
around the Cape Peninsula.Annual meansdiffer
morethan4°C over a coastaldistanceof 104km
[temperaturer cordsfor Oudekraal(AtlanticOcean)
andMuizenberg(FalseBay)of 1995-1996](TabieI).
Besidesthe strongtemperaturegradient,the Cape
Peninsulais biogeographicallyinterestingonaccount
of its high speciesdiversity.Approximatelytwo-
thirdsof the speciesof thewestcoast(from Cape
Agulhasto the OrangeRiver) occur in FalseBay
(Boltonel al. 1991).Themostlikelyreasonsfor this
arethehighhabitatvariabilityinFalseBay,in partic-
ular thevariedtemperatureregimeandthefactthat
theCapePeninsulaandFalseBaylie in theoverlap
betweentwodifferentmarinebiogeographicregions,
withverydifferentseaweedfloras. .
It hasbeenshownthatindividualseaweedspecies
distributionsover a biogeographicscaleare over-
whelminglylimitedby seawatertemperatureregimes
(Breeman1988).Bolton and Anderson(1990)de-
monstrateda gradientof intertidalseaweedcommu-
nitieswhichfollowscloselythegradientof temper-
aturechangearound the coastlinefrom Lamberts
Bay (westcoast)to Potberg(southcoast).McQuaid
andBranch(1984)foundthatthemajorenvironmen-
tal factorcontrollingthestructureof intertidalcom-
munities(faunalandfloral)aroundtheCapePenin-
sula iswaveexposure,whileseawatertemperaturese-
lectstheframeworkof thespeciespresent.Weinvesti-
gatedthehypothesisthatthereis achangein floristic
composition(communitygradient)of subtidal algal
communitiesaroundtheshortdistanceof thePenin-
suia,whichis relatedto seawatertemperature.
MaterialsandMethods
Studysiteandsampling
Samplingwascarriedout betweenDecember1996
andMarch 1997at sixsitesaroundtheCapePenin-
sula:Oudekraal (8 quadrats),Kommetjie(4 quad-
rats)and theCapeof Good Hope (8 quadrats)on
the Atlantic Oceanside,Bordjiesrif(10 quadrats),
SpaniardRock (10quadrats)andGlencairn(9quad-
rats)on theFalseBay sideof thePeninsula(Fig. 1).
At eachsitekelp bedsare visiblefrom the surface
andeachonehasareasonabiedepthrange(from0
to at least9 m).Samplingwasdoneby diversusing
SCUBA. Thequadratsizewas50x 50cm[samesize
as usedby Andersonand Stegenga(1989)in their
studyof subtidalalgalcommunitiesin the eastern
Cape].The quadratswerehaphazardlyplaced,with
a distanceof severalmetresbetweeneachone,and
wereall locatedbetween2 and 9 metredepth.All
quadratsweresituatedin kelpbedsbutholdfastsand
stipes of mature kelps were avoided (juvenile
Eckloniamaximaplantswereincluded).Withineach
quadrat the following informationwas recorded:
depth,% algalcover,% kelp canopy,% coverof
sponges,% sandinundation,% coverof encrusting
corallines,% coverof thetunicatePyura,numberof
grazers(urchins,abalones,chitons,turbinidsnails)
(Tabie11).Thesefactorswereconsideredas having
TableI. MeasuredI) and extrapolated2)temperaturere-
cords(C 0).Methodof extrapolatingtemperaturesof some
sitesexplainedin text.
Average
tempera-
tureof the
warmest
month
Annual
mean
tempera-
ture
Average
tempera-
tureof the
coldest
month
OudekraalI) 13.5 12.0 10.1
Kommetjie2) 15.3 12.9 10.6
CapeofGoodHope2) 17.2 13.8 11.2
Bordjiesrifl) 17.7 14.1 11.4
SpaniardRock2) 16.8 14.9 13.4
SimonstownI) 16.5 15.2 14.2
Glencairn2) 17.5 15.5 14.2
Muizenbergl) 19.7 16.3 14.2
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directeffectonthealgalcommunity,or asco-re1ated
biologicalvariablespossiblybeingindicatorsof state
of communities(e.g. % algalcoverand% coralline
crustsasanindicatorof grazing).Watertemperature
wasmeasuredcontinuouslyat OudekraalandBord-
jiesrif,usingsubmergedelectronicrecorders,measur-
ingtemperatureveryhour(accurateto 0.5°C), and
twicedaily at Simonstownand Muizenberg(Mari-
time WeatherOffice) (TabieI). Temperaturedata
fromJanuary1995-1996(overallmean,andmeans
of coldestandwarmestmonth)wereplottedagainst
thedistancebetweensites.Temperatureat thesites
for which data werenot availablewereestimated
fromtheirpositionon thecurve.Degreeof waveex-
posurewasestimatedsubjective1yfromlocalknowl-
edgeof thesitesandtheirexposureto theprevailing
south-westerlyswells,thevaluesrangefrom 1 to 6.
To estimatetheswellfor eachquadrat,thedegreeof
waveexposurewasdividedbythedepthatwhichthe
sampleswerecollected(to compensatefor theamel-
ioratingeffectsof depthonswell),thenmultipliedby
10.This is not a standardprocedure,but in theab-
senceof long-termquantitativedata,is consideredto
giveareasonabieestimateof swellexposure.AH at-
tachedalgae(exceptencrustingcorallines)in each
quadratwerescrapedfromtherockandcollectedin
fine-meshedbags.Sampleswerefrozenfor subse-
quentsortingin the laboratory.The seaweedswere
identifiedaccordingto Stegengaet al. (1997).Dry
weightof eachspecieswasdeterminedby oven-dry-
ingtheseaweedsat70°Cfor 72hours.Voucherspec-
imens(pressedor slide-mounted)aredepositedin the
Herbariumof theUniversityof Ghent(GENT), Bel-
gium:herbariumnumbersFL 393- FL 549,slide
numbersFL 1.1.11- FL 6.8.17.
Dataanalysis
Biomassdata(drymassperquadrat)wereusedfor
all analyses.Thespeciesdatasetconsistsof 49sam-
piesand 142species.For theordinationthe FOR-
TRAN programCANOCO (Ter Braak 1988)was
used.A canonicalcorrespondenceanalysis(CCA)
wasusedasa directordinationmethodwithlog-nor-
maltransformedspeciesdata,andincluding12envi-
ronmentalvariables(Tabie11).A two wayindicator
speciesanalysis(TWINSPAN) (Hili 1979)wasused
asa classificationmethod.
Results
In the49 sampleplots,a totalof 142seaweedtaxa
wererecorded(21Chlorophyta,14Phaeophyta,107
Rhodophyta).The most prominent and typical
specieson theAtlanticsidearethefolioseredalgae
Botryocarpaprolifera,Botryoglossumplatycarpum,
Epymeniacapensis,E. obtusa,Gigartinabracteata,
Neuroglossumbinderianum,Pachymeniacarnosa,Plo-
camiumcorallorhiza,Thamnophyllisdiscigera,T. po-
cockiae,the filamentousred algae Ceramiumob-
soletum,Polysiphoniavirgata,Polyopesconstrictus
andsometurfalgae.On theFalseBaysidethemost
commonand typicalspeciesaretheencrustingand
articulatedcorallinerhodophytes,Bifurcariopsisca-
pensis,Caulerpafiliformis, C. holmesiana,Codium
stephensiae,Champiacompressa,ndsometurfalgae.
Othercommonalgaeoccuron bothsides[eog.Acro-
sorium acrospermum,Ceramiumplanum, Ecklo-
nia maxima(juvenileplants),Griffithsiaconfervoi-
des, Plocamiumrigidum,Pterosiphoniacloiophylla,
Rhodymenianatalensis,Trematocarpusflabellatus]
(Tabie111).
At all sitesRhodophytaaremorenumerousthan
Chlorophytaand Phaeophyta(Fig.2). Averagebio-
massof Rhodophyta(mainlyfoliose)per samplein
the Atlanticsitesexceedsthat of Chlorophytaand
Phaeophyta.At Bordjiesrif, Spaniard Rock and
Glencairnhowever,averagebiomassof Rhodophyta
per sampleis strikinglylow (Fig.2). The re1atively
high biomassof Chlorophytaand Phaeophytaat
Table11.Environmentalvariablesusedin multivariateanalysiswithmean(m)andstandarddeviation(s.d.)for eachsite.
I: Oudekraal,2:Kommetjie,3:Capeof Good Hope,4:Bordjiesrif,5:SpaniardRock,6:Glencairn.
2 3 4 5 6
-
m s.d m s.d m s.d m s.d m s.d m s.d
-
TMPW meantemperatureof warmestmonthCc)
}
TMPA averageyeartemperature(0C) seeTableI.
TMPC meantemperatureof coldestmonth(0C)
ALGC % algalcover 57 28 73 29 74 IS 34 17 73 IS 57 19
SPNG % spongecover 4 5 0 0 28 32 4 5 2 2 1 3
SAND % sandinundation 31 26 0 0 2 2 13 17 17 30 23 14
ENCR % encrustedcorallinescover 4 7 28 13 48 30 56 27 58 33 33 25
PYUR % Pyuracover 0 0 0 0 0 0 0 1 3 2 9 11
KELP % Kelp canopy 49 22 31 14 35 20 72 17 40 29 22 18
SLPE slope(0°= horizontal,90°= vertical) 28 41 0 0 11 32 0 0 12 29 0 0
GRAZ grazersin numberof specimens 0 0 0 0 1 2 2 3 4 7 I I
EXPS (estimatedexposure/depth)X 10 7 I 18 4 8 1 7 1 4 2 2 0
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thesesites is due to Caulerpaspp., Codiumste-
phensiae(Chlorophyta)and Bifurcariopsiscapensis
(Phaeophyta).The occurrenceof young Ecklonia
maximasporophytesat all sitesraisedthe biomass
value for Phaeophyta.The growth of mature
Eckloniamaximaplantsis lessdensein FalseBay,
presumablyresultingin a betterdevelopmentof
youngsporophytes.The relativelyhigh biomassof
Chlorophytaat Kommetjiewas causedby large
plantsof Cladophoramirabilis,whichtypicallygrew
on boulders.
TheTWINSPAN classificationof plotsis shownin
Figure3. Indicatorspeciesat eachdivisionareindi-
catedbyanasteriskandpreferentialspecieslistedbe-
low them.At thelevelof thefirstdivisionthe'Atlan-
tic'plots(plotsfromsitesI, 2, 3)areseparatedfrom
theFalseBay plots(plotsfromsites4, 5, 6) (except
plots4.6,5.6,5.7).TheAtlanticgroup(Atl) is mainly
characterizedby foliosered algae.The False Bay
group(FB) ismainlycharacterizedby somegreenal-
gae,Bifurcariopsiscapensis(Phaeophyta)andarticu-
latedcorallines.Non-preferentialsat thelevelof this
first divisionare Ceramiumplanum,Cladophorara-
diosa, Ecklonia maxima,Plocamiumrigidumand
Pterosiphoniacloiophylla.TheAtlanticplotsarethen
dividedinto twogroups.Thefirstgroup(Atl-l) con-
tainsall theOudekraalandKommetjieplots,these-
cond group(Atl-2) containsall theCape of Good
Hopeplotsand3 FalseBayplots.In theFalseBay
group(FB), anumberof plotsareseparatedfromall
theothersby thepresenceof Caulerpafiliformisand
absenceof Codiumstephensiae(FB-2).
Thesefourmaingroups(ATL-I, ATL-2, FB-I and
FB-2) canberecognizedin thecanonicalcorrespon-
denceanalysis(CCA)-diagram(Fig.4) (eigenvalues
of thefirsttwo axes:0.76and0.50;species-environ-
mentcorrelationsof first two axes:0.97and 0.96;
montecarlopermutationtestshowsthefirstcanoni-
calaxisto besignificant).In orderto selectenviron-
mentalvariablesfor theanalysis,a forwardselection
(optionin theprogramCANOCO whichranksenvi-
ronmentalvariablesin importanceandteststhesigni-
ficanceof theconstributionof eachvariabIe) wasper-
formed.The followingenvironmentalandco-related
Table111.List of the25dominantsubtidalunderstoreyalgaefromtheCapePeninsula.Valuesin columnsarethe% of
plotsin whicheachspecieswasfound,andaveragebiomass(gdryweight)of eachspeciesperplot(bm),at eachlocality.
Chlorophyta
Caulerpafiliformis
Caulerpaholmesiana
Cladophoramirabilis
Codiumstephensiae
Phaeophyta
Anthophycuslongifolius
Bifurcariopsiscapensis
Ecklonia maxima
Sargassumheterophyllum
Stypocaulonfuniculare
Rhodophyta
Aeodesorbitosa
Amphiroaephedraea
Botryocarpaprolifera
Botryoglossumplatycarpum
Epymeniacapensis
Epymeniaobtusa
Gigartina bracteata
Hymenenavenosa
Kallymenia agardhii
Neuroglossumbinderianum
Pachymeniacarnosa
Pachymeniacornea
Plocamiumcorallorhiza
Pterosiphoniacloiophylla
Trematocarpusjlabellatus
Trematocarpusfragilis
Oudekraal Kommetjie Capeof Bortjiesrif
Good Hope
Spaniard
Rock
Glencairn
% bm % bm % bm % bm % bm % bm
38 0.01 100 13.36
20 2.22
20 2.21
22 13.49
30 6.17
10 <0.01
70 32.82 67 16.97
38 0.49 25 1.72
40 2.19
38 9.99 10 0.02
20 1.11
63 14.19 80 5.96
10 2.54
60 34.61
60 5.74
33 18.71
44 5.15
11 4.35
88 5.21
50 0.45
63 3.51
25 11.76
25 6.39
25 0.03
25 0.78
13 0.03
25 31.97
100 16.27
100 44.03
75 15.56
25 0.05
50 1.54
13 <0.01 70 4.57
20 1.17 20
30 1.72 90
1.49 67
0.61 89
4.70
7.95
38 0.03
75 4.05
25 1.16
50 2.78
50 0.04
88 1.46
75 8.82
63 5.03
13 8.19
63 4.36
25 3.60
100 13.20
13 11.37
13 5.01
100 10.50
75 0.46
100 22.82
38 2.82
10 <0.01
11 <0.01
10
10
10 <0.01 30
90 2.87 60
40 3.85 40
30
12.69
0.60
6.06 44
1.01 56
4.39
5.77
0.13
0.22
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Fig.2. A. Averagenumber of speciesof Chlorophyta,
PhaeophytandRhodophytain theplotspersite.B. Aver-
agebiomassof Chlorophyta,PhaeophytandRhodophyta
in theplotspersite.
biologicalvariablesexplainedmostof thevariance:
thethreetemperaturevariables,exposure,sandcover,
encrustingcorallinecoverandalgalcover;kelpcan-
opy explainedonly little of the variance.Sponge
cover,Pyuracover,slopeandgrazerswerenotsignif-
icantandarenot indicatedin Fig.4. Sincethethree
temperaturevariablesarehighlycorrelatedwitheach
other, only one (mean temperatureof warmest
Tremalocarpusflabella/us.
Botryocarpaprolifero*
Botr)'oglossumplat)'carpllm.
Plocamiumcorallorhiza
Pugetiaharveyana
Pol)'opescanstne/us
Ceramiumobsoletum
Epymeniacapensis
Neuroglussumbinderianum
AU
Botr)'ocarpaprolifero*
Rhodymenianatalensis
Polyopesconstricrus
Plocamiumcorallorhizo*
Tremarocarpusflabellatus
Atl-2AII-l
sample
month)wasselectedfor theanalysis.Thefirstaxisis
mainlynegativelycorrelatedwiththeaverageannual
temperature,andpositivelycorrelatedwithexposure
(depthis includedin this variabie).The secondaxis
is mainlynegativelycorrelatedwiththelevelof sand
cover.Alongthetemperatureandexposuregradients
theFalseBayplots(FB-I andFB-2) clustertowards
thewarmerandlessexposedside,whiletheAtlantic
plots(ATL-I andATL-2) grouptowardsthecolder
andmoreexposedside.
The TWINSPAN dividestheAtl-l groupin two.
The firstgroup(Atl-U) containsplotsfromOudek-
raalandKommetjie,thesecondone(Atl-I.2)mainly
containsplots from Oudekraal.Thesetwo groups
cannot be clearlyobservedin the CCA-diagram.
Here theATL-I clusteris separatedin two groups
along the sandand exposuregradient:Kommetjie
plotswithlow sandcoverandhighexposure,charac-
terizedby high Cladophoramirabilisbiomass,and
Oudekraalplotswithhighsandcoverandlow expo-
sure,characterizedby Botryocarpaprolifera.
In the TWINSPAN the threeAtl-2 plots from
FalseBay(Atl-2.2)areseparatedfromtherestof this
groupby theabsenceof most folioseRhodophyta
andpresenceof somearticulatedcorallines.The rest
of theAtl-2 group(Atl-2.1)containsall (andonly)
plots from theCape of Good Hope.Two of these
plotsarefromverticalwallsandcontaintypicalAt-
lanticspeciesuchas Trematocarpusflabellatus,Plo-
camiumcorallorhizaand Pachymeniacarnosato-
getherwith typicalFalseBay speciessuchas Ulva
rigidaandarticulatedcorallines.
The TWINSPAN dividestheFB-I groupin two:
FB-I.I, mainlycomprisingplotsfromSpaniardRock
and Glencairn,and FB-I.2, the lattermainlycom-
prisingplots from Bordjiesrifcharacterizedby the
presenceof Acrosoriumvenulosum,Pterosiphoniac/oi-
COlliumstephensiae*
Champiacompresso*
Amphiroaephedraea*
Athrocardiaflabellata
CheiJosporumsagitlolum
Vivorigida
Bifurcariopsiscapensis
FB
Codiumslephensiae
Bifurcariopsiscapensis
Ceramiumplanum
FB:I
Caulerpafiliformis'"
PlucamiuJncorallorhiza
Tayloriellatenebrosa
FB:2
Acmsurium
Aeudes orbitosa I venulosum'"
Fig.3. TWINSPAN classificationof plots.Indicatorspeciesat eachdivisionby an asteriskandpreferentialspeciesare
listedbelowthem.Seetextfor explanation.
A
60
50'""
"g 40a.'"
Ö 30
(;;
11 20:0
C
10
0 ftn. .--11'" n I
364 F. Leliaertelal.
CCA
N
en
><
ca
SAND
-2 -1 o
axls1
EXPS
2
.Oudekraal
o I. Kommeljie
Ä Cape ol Good Hope
<>Bordjiesril
~ SpanjardRock
-110Glencairn
. .
-2.
...
2
-3
3
Fig. 4. Canonical correspondenceanalysis, biplot of quadrats and environmental variables. The four groups (ATL-I,
ATL-2, FB-I and FB-2) havebeenderivedfrom theTWINSPAN cIassification.Seetext for explanation.
ophylla,andby thescarcityof Codiumstephensiae.
At the followingdivisionthe plots from Spaniard
Rock areseparatedfrom therestby theirpresence
of two Caulerpa-species(FB-I.I.2). The restgroup
(FB-I.l.l) ischaracterizedbya highbiomassof Cod-
ium stephensiaeand articulatedcorallines.In the
CCA, theFalseBay plotstendto spreadalongthe
exposureand sand covergradients.Plots charac-
terizedby highbiomassof Caulerpaspp.or Codium
stephensiaearepositivelyrelatedto sandcoverand
negativelyto waveexposure.Plotscharacterizedby
Pterosiphoniacloiophyllapreferlesssandcoverand
greaterwaveexposure.
Discussion
Thenumberof Rhodophyta,Phaeophyta ndChlo-
rophytaspeciesis relativelyconstantat all sites,the
RhodophytaexceedingtheChlorophytaandPhaeo-
phytaregardingaveragespeciesnumber.However,
thetwosidesof thePeninsulahaveverydifferentbio-
mass-proportionsof Rhodophyta,Phaeophytaand
Chlorophyta.On thewestcoastthebiomassof Rho-
dophytaismuchhigherthanthatof Phaeophytand
Chlorophyta.In FalseBay thebiomassof Rhodo-
phyta,PhaeophytandChlorophytaaresimilar.The
biomassof Rhodophytain theAtlanticsitesis much
higherthan in the Bay, and the biomassof Chlo-
rophytais higherin FalseBaythanonthewestcoast.
A geographicalchangein floristic composition
(communitygradient)of subtidalalgalcommunities
aroundthe Cape Peninsulacan be observed.This
changeis principallyrelatedto seawatertemperature
and exposure.Temperaturesare loweron thewest
coastthanin FalseBay.Thedegreeof waveexposure
ishigherontheAtlanticsidethanin theBay.A direct
effectof thisis thattheaveragedegreeof sandcover
perplotishigherin FalseBay.Alongthetemperature
and exposuregradientsthe FalseBay plotscluster
towardsthewarmerandlessexposedside,whilethe
Atlanticplotsgrouptowardsthecolderandmoreex-
posedside.The Atlanticplots,in theirturn,mainly
spreadout alonga sand-covergradient(nextto the
temperatureandexposuregradient).
A lowerdegreeof waveexposuremightresultin a
highernumberof grazersin FalseBay.The occur-
renceof a highercoverof encrustingcorallinesin the
Bayis probablya consequenceof thehighergrazing
pressure.The effectof grazingcanbedemonstrated
by the plots in FalseBay (4.6,5.6 and 5.7)which
havea similarspeciescompositionto someof the
westcoastplots.Two of theseplotsarefromvertical
walls and the otherone containsa dead Ecklonia
maxima-holdfast.Verticalwallsarelessaccessibleto
grazers(especiallyurchins) than horizontal sub-
strates.Here, grazer-sensitivespeciescan establish.
Similarly,thekelpholdfastin oneoutlierplotwould
haveservedasa possiblegrazerefuge,becausethese
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holdfastshavebeenshowntoserveasgrazingrefuges
helpingtheestablishmentof smallkelpsporophytes
(Andersonet al. 1997).Theseauthorsalso showed
thatgrazersexertlessinfluenceon subtidalseaweed
communitieson thewestcoastascomparedto False
Bay;resultsof thepresentstudysupportthis state-
ment.Most shallow(2-6 m) subtidalareasof rock
in FalseBayhaveasuiteof benthicgrazers,including
seaurchins,turbinidsnails,and sometimeschitons
(Andersonetal. 1997).It is not clearwhy thereare
morebenthicgrazersin thesouth/westcoasttransi-
tion zonethanon thewestcoast,but reasonsmay
includetemperaturedifferences,or eventhereduced
presenceof predatorsuchasrocklobster,whichap-
pearstobea keystonespeciesin thesekelpbeds(An-
dersonetal. 1997).
Somedistinctcommunitytypescanberecognised.
ThewestcoastplotsarecharacterizedbyTrematocar-
pusflabellatus,Botryocarpaprolifera,Botryoglossum
platycarpumand someother foliose Rhodophyta.
The False Bay plots are characterizedby Codium
stephensiae,Champia compressaand articulated
corallines.FromtheTWINSPAN andCCA twowest
coastgroupscan be distinguished:a typicalwest
coastgroup,containingthe plots from Oudekraal
and Kommetjieand characterizedby Botryocarpa
prolifera,andanintermediategroup,containingplots
fromtheCapeof Good HopeandtheatypicalFalse
Bay plots.The intermediatefloristiccompositionof
theCapeof Good Hopeplotsis easilyexplainedby
theintermediatepositionof thissite.Here,summer
southeasterliesoftendrivewarmwateraroundfrom
FalseBay,sothataveragewatertemperatureis inter-
mediate betweenFalseBay and typicalwestcoast
sitessuchasOudekraal.TheFalseBayplotsall have
a verysimilarfloristiccomposition,exceptfor some
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